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ing problem for animal industries (Pond et al., 1980). Reproduction
is influenced by genetics, nutrition, disease, and environmental fac-
tors, such as temperature and photoperiod. Each of these factors can
be modified to enhance productivity and profit, but improvements
can rarely be realized with only one modification. For example, highly
prolific breeds of sheep and pigs exist, but their use in commercial
production may be contingent on the ability to provide improved
prenatal nutrition to the dam, increased attention to the offspring at
birth, and supplemental postnatal nutrients to both offspring and
dam. Highly productive dairy cows and layer hens usually require
large amounts of feed to produce high levels of milk or eggs.

Where the production environment is ideal, reproduction is lim-
ited by physiology. The situation is particularly clear in cattle, which

the interior of the island. The sheep still prefer Laminaria and other
types of kelp. However, other groups, brought to farms in England
and Scotland, that have less access to kelp may change their forage
preference. Over time, the genotype and phenotype of these splinter
populations may be expected to diverge from that of the original in
response to new environmental conditions and management practices.

Although not of great commercial value, the North Ronaldsay sheep
possess other characteristics that may be of interest to local breeders.
The ratio of weight to pelvic dimensions in this breed produces fewer
problems during birthing compared with other breeds. Introduction of
this trait to commercial sheep on the Orkney Islands may decrease ewe
mortality. Commercial sheep introduced on these islands often die
because of a lack of grass forage during winter storms. North Ronald-
say ewes crossbred with commercial meat rams produce lambs that are
able to finish on Laminaria to carcasses of commercial value. These
characteristics may decrease losses and increase productivity for farm-
ers in the Orkney Islands.

The remarkable breed improvements realized in recent years were
possible, in part, because of the enormous genetic variation developed
over centuries of natural selection and husbandry practices. Further
enhancement of commercial livestock may be necessary as environ-
mental conditions change, market demand varies, or production mech-
anisms are modified. Future study of salt tolerance and copper metab-
olism may benefit from examining the rare, physiological model of the
North Ronaldsay sheep. Preserving the unique qualities of this sheep
and other diverse livestock breeds will ensure a wealth of genetic re-
sources for future use in basic scientific research and the advancement
of the agricultural sciences.